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In the obese patients on total starvation, free fatty acids were considerably raised without any variation throughout the day. Increase of free fatty acids during fasting in both obese and lean patients has been reported by Bloom et al. (1966) . A fall in plasma insulin to a mean of 8.3 tku./ml. during eight days' fasting in normal non-obese subjects was recorded by Cahill et al. (1966) . The raised levels still present in our own obese patients suggest that the response to starvation may be different between lean and obese subjects.
Treatment with diguanide drugs is known to result in a reduction in body weight of obese diabetic patients (Patel and Stowers, 1964; Schwartz et al., 1966) . Clarke and Duncan (1968) , in a carefully controlled long-term prospective study, found that most diabetic patients gained weight when taking chlorpropamide and tended to lose weight on metformin therapy. This is in keeping with our findings (Hadden et al., 1962) , where the mean change in weight in 150 patients treated for nine months or more with chlorpropamide was + 5.8 lb.
(+ 2.6 kg.). Nevertheless, there is no doubt that careful attention to diet will enable a satisfactory weight to be maintained regardless of additional sulphonylurea therapy, as shown by the satisfactory weight reduction of the patients in the present series who were taking the sulphonylurea drugs.
We are grateful to our colleague Dr. J. A. Weaver for his permission to study some of these patients ; to Mr. D. W. Neill, clinical biochemist, Royal Victoria Hospital, for laboratory facilities ; and to Dr. B. D. M. Grassick, Hoechst Pharmaceuticals Ltd., and Dr. C. Boroda, Rona Laboratories, for advice and financial assistance. One of us (A. N. R.) was in receipt of a postgraduate scholarship from the Northern Ireland Hospitals Authority, which was later extended into a Royal Victoria Hospital Fellowship.
Introduction
Widespread immunization against measles is currently being undertaken in several developing countries with outside financial assistance. The health authorities in these countries will eventually be faced with the problem of maintaining the immunity status of their child populations once the assisted schemes come to an end.
Measles vaccine is expensive even when administered to relatively large groups of children and multidose containers are used. Containers for single or small numbers of doses are relatively more expensive, since a fairly large proportion of the total cost is absorbed in ampouling. This high cost of measles vaccine is likely to present serious problems in many areas and may deter authorities from using the vaccine (Cooper et al., 1966 
Methods and Materials
Vaccination was offered for children aged 6 months to 3 years; in the event, a small number who were younger than these also attended, and there were also a few who were up to 4 years old.
Each child was registered, and a numbered card was completed giving its name, age, and sex; a duplicate numbered card was given to the parent bringing the child.
After registration the first 191 children had pre-vaccination blood samples taken: these were obtained by finger-prick, and the sample was absorbed on to numbered filter-paper discs which contained 0.2 ml. of blood when fully saturated. The rest of the children attending were vaccinated (see below) but no pre-vaccination blood samples were taken.
After vaccination each child was given a suitable dose of pyrimethamine to prevent any attack of malaria during the period when vaccination reactions might be expected, and was told to return to the clinic in four weeks' time, bringing the duplicate registration card. Post-vaccination finger-prick blood samples were taken from all children who had been bled initially and who returned for the second visit. Some additional postvaccination blood samples were obtained from children who were not bled initially.
Vaccine and Administration
Beckenham 31 strain measles vaccine (Wellcovax) was used. This was supplied as a lyophilized material of known viral content, which was reconstituted with distilled water immediately before the vaccination session began. Initial reconstitution yielded a suspension containing 1,000 TCID50 virus per 0.5 ml. Further dilutions were made in distilled water to yield suspensions containing 330 TCID.O and 200 TCID50 per 0.5 ml These dilutions were stored in a vacuum flask at 40 C. until used. Bleeding and vaccinating the children took a little over four hours: at the end of the session the remaining vaccine dilutions were returned, at 40 C., to the laboratory for check titration. They reached the laboratory about seven hours later, and were then frozen at -40°C. until titrated ; the titration values obtained showed that there had been no loss in potency from the calculated values as a result of these procedures.
The first 140 children were given a dose of 200 TCID50 virus, the next 29 received 330 TCID ,,, and the next 22 received 1,000 TCID50. The vaccine was given by Ped-O-Jet needleless injector subcutaneously into the buttock. The volume of each injection was 0.5 ml.
The remaining children were given vaccine of the same type (Beckenham 31), but from a different batch whose titre was not precisely known at the time. This was diluted to give an estimated 100 TCID5,0 per 0.5-ml. dose; titration of the remains of the vaccine showed that in fact each dose contained 160 TCIDO. Thirty-seven of these children who had not had pre-vaccination blood samples taken did have post-vaccination samples taken when they returned four weeks later.
Vaccine Titrations
These were carried out in BSC-1 green vervet kidney cells. Tubes were incubated for eight days at 36' C. on roller drums.
Serology
Blood samples from the paper discs were eluted into 0.8 ml. of phosphate buffered saline. The assumption was made that each disc contained 0.2 ml. of blood, and that each blood consisted of 50% cells and 50%/1 serum. Thus the resulting eluate was regarded as a 1:10 serum dilution. This was used, without heat inactivation, for the determination of neutralizing antibody content. The eluates were diluted In phosphate buffered saline, and an equal volume of phosphate buffered saline containing 30 to 100 TCID5,0 measles virus was added to each dilution.
The mixtures were incubated at room temperature for one hour, followed by four hours at 40 C., after which 0.2 ml. of the mixture for each dilution step was added to each of two BSC-1 tissue-culture tubes. These were incubated at 36°C. on roller drums, the results being read at five days.
Results

Pre-vaccination Immunity
Satisfactory pre-vaccination blood samples were obtained from a total of 182 children. Their immunity status, according to age groups, is shown in Table I .
It will be seen that over half the children were already immune to measles by the age of 3 years, and over half the children under 8 months old were also immune, in this case probably largely due to the presence of maternal antibodies. The best age for measles vaccination in this community would therefore appear to be between 8 and 24 months of age.
Post-vaccination Immunity
Satisfactory paired blood samples were obtained from a total of 129 children. Details of the serological response to vaccination, according to age group and dose of vaccine, are given in Table Il . * Sero-conversion from a titre of less than 1 10, to a titre of 1 : 40 or greater. The majority of post-vaccination titres were equal to or greater than 1 : 160, which was the highest dilution tested.
There is an apparently low sero-conversion rate among the children aged 3 to 7 months given 200 TCID virus. This is most probably due to a number of "non-converters" who appeared to be initially non-immune in fact, possessing titres of maternal antibodies which were too low to be detected by the laboratory methods used, but which were sufficient to inhibit multiplication of the vaccine virus.
The numbers of children in the 330 and 1,000 TCID50 groups are very small, but if all age groups, with the exception of those aged 3 to 7 months, are combined, little difference is apparent in the serological responses to the differing dose levels.
Post-vaccination blood samples only were available from 37 of the children given 160 TCID50 vaccine. The serological findings are given in (Hendrickse et al., 1967) promising results when small doses of further-attenuated vaccine were given by Dermojet; the disadvantage of this apparatus is that only about 0.07 ml. is delivered, and sometimes it is obvious that a substantial proportion of the dose remains on the skin. A similar observation was made by Calaflore et al. (1968) , who showed that the efficacy of Schwartz vaccine was dependent not only on the dose administered in terms of TCID50 content but also on the volume of fluid in which the virus was injected. These workers suggested that small infective doses might be satisfactory when given in a relatively large volume, but that unth this had been demonstrated 1,000 TCID50 should be retained as the standard dose. Markham (1962) also noted that low doses of measles vaccine would produce good sero-conversion rates, and felt that the main reason for having a 1,000 TCID50 dose as standard was the relative instability of the fluid vaccine.
The stability of the reconstituted vaccine depends, however, not only on the nature of the virus itself but also on the stabilizers incorporated in the vaccine preparation during manufacture. The present work shows that, at least with the particular vaccine used, stability of the virus suspension, when used in low dosage, need not be a problem. Good sero-conversion rates were obtained with a dose of 200 TCID50 under field conditions, with the vaccine injected subcutaneously in a volume of 0.5 ml.
While it may be desirable to confirm these results with other vaccine preparations, it would seem that the way is open for a considerable reduction in the cost per dose of measles vaccines especially when used on a scale large enough to justify the use of multidose containers.
